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Introduction 
In the past few years, we have been analyzing soils in Forest Park and at 
control sites in the Mount Hood National Forest to elucidate causes for the 
dearth of seedlings and saplings in the urban forest. We found significantly 
deeper O horizons, higher levels of C, and a higher C/N ratio at control 
sites than at sites in Forest Park. One suggestion as to a cause of our soil 
findings was the presence of invasive earthworms at more urban sites. 
Studies have shown that invasive earthworms are correlated with reduced 
forest floor duff and lack of recruitment (Hale 2013). 
Goals of Study 
•  Collect earth worms in forest soil at sites in Forest Park, the Ancient 
Forest Preserve, and at control sites in the National Forest above 
Estacada 
•  Measure the depth of the O horizon (forest duff) at each site 
•  Measure the production of CO2 by the soil as an indication of soil 
respiration 
•  Compare findings to previously collected tree and soil characteristics 
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Methods 
 
Worm Collection Methods 
•  Done at 26 urban (Forest Park and the Ancient Forest Preserve) sites 
and 3 control sites located in the National Forest above Estacada 
•  3 locations were selected along the middle transect at each site 
•  We measured depth of O horizon, soil moisture, temperature, and 
electroconductivity (ECP) at each location 
•  We used a liquid mustard extraction method to sample for worms  
o  A 0.33 cm2 area was denoted by a wooden frame 
o  A gallon of mustard solution was poured into the area in two batches, 
5 minutes apart 
o  Worms that emerged from the ground within 10 minutes were 
collected and placed in labeled jars with 50% isopropyl alcohol  
o  Within 24 hours the worms were transferred to jars with 5% formalin  
  
Soil Respiration Methods 
•  Five sites were selected to collect soil for respiration measurements 
•  Approximately 2000 ml of top soil was collected and taken back to lab 
•  We also measured depth of O horizon, soil moisture, temperature, and 
electroconductivity (ECP) at each location 
•  In lab, the soil was evenly distributed into liter Nalgene bottles that were 
capped and placed in a dark, room temperature location 
•  After 24 hours, the amount of CO2 was measured using a Vernier CO2 
probe 
Results 
Conclusions and Limitations 
•  Both the O horizon and the production of CO2 were significantly greater at the control 
sites than the urban sites, as was the number of seedlings and saplings as previously 
reported. 
•  The worm data was not significantly related to location, however we collected worms 
in June and July. The drier soil and warmer air temperatures probably played a role in 
the absence of worms at some sites (the best time to collect worms is late fall to early 
spring).  
•  We did find a thinner O horizons in areas with a higher biomass of worms, although 
the relationship was weak, suggesting a potential negative impact of invasive worms 
in urban forests 
•  We intend to return to our sites this summer and recollect worms at earlier dates 
Figure 1. Map showing the locations of the permanent research plots in Forest Park and the 
Old Growth (Ancient Forest Preserve). 
Figure 2 Map showing the location of the control sites above Estacada in the Mount Hood 
National Forest relative to Forest Park.  
Results Summary 
•  The depth of the O horizon and the amount of CO2 were significantly greater at 
control sites than in the urban forest 
•  The number of worms collected per site ranged from 0 to 52, with a mean of 10.8 
•  Neither the number of worms nor the biomass of worms were significantly different 
•  There was a tendency of lower worm biomass at the control sites 
•  The depth of the O horizon was negatively correlated with the biomass of worms 
although R2 was very low 
Figure 3. Depth of the O horizon in 
different locations (p<0.0001) as per 
ANOVA. Means with different letters 
are significantly different as per 
Tukey HSD Post hoc test. 
 
Figure 4. Soil CO2 production in 
different locations (p<0.0001) as 
per ANOVA. Means with different 
letters are significantly different as 
per Tukey HSD Post hoc test. 
 
Figure 5. Mean number of worms 
collected in different locations 
(p<0.0831) as per ANOVA.  
Figure 6. Mean weight of worms 
in different locations (p<0.1552) 
as per ANOVA.  
 
Figure 7. Depth of O horizon compared 
to biomass of worms (p<0.0468).  
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